Activin maintains the condensed type of mitochondria in germ cells.
Development of germ cells during spermatogenesis is characterized by a complex series of differentiation events finally leading to the production of spermatozoa. Beside the main hormonal regulators, paracrine interactions are thought to play a major role in this process. Mitochondria in germ cells pass through unique alterations ranging from the 'typical' cristae-rich mitochondria found in spermatogonia to the 'condensed' form in pachytene spermatocytes. This study provides further support that paracrine factors produced by Sertoli cells, most likely activin A, are involved in germ cell differentiation as monitored by the maintenance of the physiological 'condensed' mitochondrial phenotype in primary spermatocytes. Culture of primary spermatocytes in Sertoli cell conditioned medium (SCCM) for 18 h resulted in the maintenance of a high percentage of 'condensed-type' mitochondria in comparison to cells cultured in Dulbecco's minimum essential medium (DMEM). Activin A, a product of Sertoli cells, showed at subnanogram concentrations a similar ability to SCCM to maintain a high percentage of spermatocyte mitochondria in the 'condensed' state, while inhibin had no effect. The addition of an antiserum specific for activin A resulted in a neutralization of the effect caused by activin A or SCCM. This strongly suggested that the active substance in SCCM was activin A. Taken together these data indicate that activin A is the first Sertoli cell product that has been identified to influence differentiation of male meiotic germ cells.